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A Structureand function of heart muscle(myocardiun)

A Electromechanicatouplingof cardiomyocytes

A Approache®f conventionatreatment of myocardiuminfarct
A Survey irtissueengineeringof hearthmuscle

A Originand manipulationof cells

A Exampleof animalmodelsand somefirst clinicalstudies

PO \ith HalleWittenberg

. . . . . S A
Bilateral Cooperation Martin Luther University gyisi-s/Seimie:

Industrialised Countries Grant Agreement, 2014-1843/001 001-CPT EL-ICI-ECP




T
IR

Heart Anatomy and Function

A-Vene H ¢ left atrium

B ¢ right atrium | ¢ mitral valve

Cc tricuspidalvalve J¢ left ventricle

D ¢ right ventricle K¢ aortavalve

E¢ pulmonalvalve L ¢ aortacurvature
F¢lungartery M - Aorta
G¢lungvene

De-oxigenatedblood flows from the veneA inthe right atrium
B, whichpumpsit throughthe tricuspidal valve Cinto right
ventricleD. Thereit is ejectedthroughthe Pulmonalvalve E
in the lungartery Fandthen into the lung. Theoxygenated
blood flows from the lungveneG inthe left atrium H. From
there it ispumpedthroughthe Mitral valvel in the left
ventricleJ. Thdeft ventricleejectsthe blood throughthe
aortavalveKin the Aorta curvatureLandthenin the aorta M.
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MicroscopicalAnatomy of Myocardium
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InterActive Physiolog®:CardiovasculaBystem: Anatomy Review: The Heart
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Cardiomyocytesvith crossstriated structure bymyofibrillsand

_Arrows electromechanical coupling of cells Blanzstreifen
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Cardiovasculabiseases

A Atherosclerosigy chronic,
progressive, multifocal disease of wall
of blood vessels with formation of
atherosclerotic plague

A Hearth infarctiong ischemia of parts
of heart muscle by narrowing or
occlusion of arteries

A AneurysmA weakening and dilatation
of vessel wall with reduced wall
thickness and risk of vessel rupture

A Stenosis of heart valves after
endocarditis

A etc.
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Percentagef personsin Germany
who take pharmaceutical$or
treatmentof cardiovasculadiseases

Bundesgebiet

Daily doseof pharmaceutical$or treatment
of cardiovasculadiseasesvith age
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Cardiovascular Diseases

Death rates from Coronary Heart Disease among
Nations per 100 000 population
aged 35-74
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cardiologydoc.wordpress.co
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AtheroscleroticPlaque with Thrombus
Formation after Rupture

L ¢ lumenof bloodvessel F fibrotic tissue Cc¢cholesterolcristals

RatnerBD, Hoffmann ASchoerFJ Lemons]E: Biomaterials Sciengén Introductionto Materials inMedicing Elsevier 2004, p 474
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Myocardial Infarction(Ml)

A Temporary or permanent ischemia of
heart muscleA hypoxia and necrosis of
cardiomyocytes

A Cardiomyocyteserminally differentiated
cellsA Inability to divide

A After Ml sequence of event§ acute
inflammation, granulation tissue,
formation ofscar tissue

A Reduced performance of heart muscle
(cardiac output) an@rythmias

A Immediate or later heart failure if loss of
cardiomyocytesvas largeA, chronic
pathological remodelling of left ventricle

(hypertrophig

A Formation of hearaneurysmawith
rupture of heart wall or septum

medimoon.com

Blocked Lumen in Branch
of Left Coronary Artery

Anterior Infarct
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Myocardium Infarction- Histology
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NecroticcardiomyocytegarrowsgA lossof nuclei presenceof granuclocytegstarg
A digestionsof deadcells(inflammation); monozytesA growth factors(scarring
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Histologyof Scar Tissue
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ScarTissue- Macroscopically

Normal heart

Cross-section A A Replacement of myocardium by

2

plane ,( }“ \ connective tissue

"l

Left ventricle

A No contractile activity

A No involvement in nerve guidance
arythmiaspossible

A Smaller wall thickness and decreased
mechanical strength

A Aneurysmdormation possible

Dilated ventricle u

www.mirm.pitt.edu/news/article.asp?gEmpID=46
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Conventional Treatment of Ml

A Immediate removal of occlusion or narrowibg PCTA, Balloon dilatation
followed by stenting

A Thrombolytic therapy with streptokinasarokinase tissue plasminogen
activator, etc.

A Bypass surgery to improve blood supply

A Pharmaceutical treatment to improve performance

A Hearth pacemaker to treairythmias bradycardia or ventricular fibrillation
A Left heart assist systems

A Heart transplantation

A So far only very limited options to foster regeneration of myocardium

. . . . . S A
Bilateral Cooperation Martin Luther University Ayig-w T
(SR IVHCIEETS

b with . Halle-Wittenberg
Industrialised Countries Grant Agreement, 2014-1843/001 001-CPT EL-ICI-ECP




Thrombolytic Clot
medications,

Plaque Artery

infarction

Pacing Leads

Bypass Stent Graft

Using Saphenous Vein é

Bypass Graft using
Internal Mammary Artery

Left Atrium

Left Ventricle

Right Atrium

= Blocked Artery gﬂ:ﬁu,y Right Ventrice
Zone of ischemia

Vena cava P“ﬁm‘e’gaw
Left
atrium

Donor heart
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PTCA; PercutanousTransluminal Coronaryiillesii
Angioplasty + Stents
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